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[57] ABSTRACT 
An apparatus for the manufacture, ?lling and closing of 
bags made of a heat-scalable sheet. Known apparatus 
use cross-sealing stations in which, caused by the move 
ment of the cross-welding jaws, on the one hand, an 
adjustment of the welding path is not possible and, on 
the other hand, the production speed cannot be in 
creased. In order to avoid these disadvantages, the in 
vention provides that the cross-welding jaw is sup 
ported on a support which is connected to two parallel 
guide-bar arrangements, which are pivotal about two 
parallel axles arranged perpendicularly with respect to 
the centerline of the tube to de?ne a four-bar mecha 
nism. 

. 14 Claims, 8 Drawing Sheets 
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APPARATUS FOR THE FORMING, FILLING AND 
CLOSING OF BAGS MADE FROM A _ 

HEAT-SEALABLE SHEET 

FIELD OF THE INVENTION 

The invention relates to an apparatus for the forming, 
?lling and closing of bags made from a heat-scalable 
sheet utilizing means to form a'tube from the sheet, a ?ll 
pipe and a cross-sealing station, which includes at least 
two cyclically movable cross-sealing jaws arranged on 
opposite sides of the tube. 

BACKGROUND OF THE INVENTION 

Many types of such tubular bag machines are known 
from the state of the art. The basic principle is thereby 
that a foil strip is guided over a shaping shoulder so that 
the edges of the foil strip overlap and can be welded to 
form a tube by means of a longitudinal welding device. 
The forming shoulder is connected to a ?ll pipe so that 
the goods to be packaged can be ?lled, mostly from 
above, through the ?ll pipe into the tube. In order to 
seal and to close the individual tubular bags, a cross 
sealing station exists below the ?ll pipe, which is 
equipped with cross-welding jaws transversely movable 
with respect to the direction of movement of the tubular 
bag. The cross-welding jaws are moved in cyclical 
intervals against one another in order to produce in this 
manner the respective lower and also upper cross weld 
ings of the bag. The cross-welding jaws must be moved 
since otherwise the respective next bag could not be 
moved on. 
To move the cross-welding jaws, various principle 

solutions have been developed. One solution is to move 
the two cross-welding jaws laterally back and forth, 
namely to shift them translatorically. This solution is 
disadvantageous because a reversal of the direction of 
the cross-welding jaws is needed and thus the cycle 
frequency is limited. ' 
A technically different solution is to support the 

cross-welding jaws each on a rotatable support, as this 
has been realized in the apparatus described in DE-PS 
22 24 701. A similar solution is also shown in DE-PS 31 
41 431. The disadvantage in these rotating sealing jaws 
is that these can contact one another only for a very 
vshort period of time so that the available sealing time is 
very short. This has the result ‘that these apparatus can 
be used only in a limited ?eld and do not permit an 
increase in the production speed. 

In order to handle the problem of the relatively short 
sealing time with the rotatably supported cross-sealing 
jaws, it has been suggested to guide the jaws in a curved 
sector, which extends at least partly parallel with re 
spect to the direction of movement of the tubular bag. 
Such a D-shaped curve is known from DE-PS 22 24 
407. It is possible thereby to somewhat increase the 
sealing time, however, the guiding of the cross-sealing 
jaws in the D-shaped curve causes considerable acceler 
ations and delays of the cross-welding jaw during one 

' rotation so that relatively high mechanical stresses re 
sult. The result in turn is that the production speed 
cannot be increased as desired and that a relatively high 
degree of technology is required. 
A further, additional disadvantage of the known solu 

tions using rotating cross-sealing jaws is that the cross 
sealing station, in particular in the direction of move 
ment of the bag, has relatively large dimensions so that 
it is not possible with common machine sizes to provide 
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2 
additional apparatus, for example a device for the manu 
facture of a so-called block base, which permits the 
tubular bag to be stored in an upright position. 
The basic purpose of the invention is to provide an 

apparatus of the above-mentioned type, which with a 
simple design and safe operation enables an extension of 
the sealing time with an increase in the production 
speed, has small dimensions and the possibility of easily ' 
arranging additional apparatus for special bags or spe 
cial welding procedures. 

This purpose is attained according to the invention by 
the cross-welding jaw being supported on a- support 
which is connected to two parallel guide-bar arrange 
ments, which are pivotal about two parallel axles ar 
ranged perpendicularly with respect to the centerline of 
the tube to de?ne a four-bar mechanism. 
The apparatus of the invention is distinguished by a 

number of signi?cant advantages. Since with the use of 
the four-bar mechanism the support together with the 
cross-welding jaw is not tilted relative to the centerline 
of the tube or rather to the center plane of the cross 
welding connections, it is possible to carry out the 
welding operation during the entire contact operation 
between the cross-welding jaw and the tubular-bag 
material. Thus, there is no danger that the cross-weld 
ing jaw tilts or is wedged or contacts the tubular-bag 
material or separates from same at a not desired angle. 
The cross-welding jaw thus carries out a cross move 
ment relative to the surface of the tubular-bag material. 
The invention does not need curved sectors or sliding 
rings so that the apparatus as a whole is signi?cantly 
simple in design and, compared with existing solutions, 
is not susceptible to breakdowns. A particular advan 
tage of the solution of the invention is that the cross 
welding jaws are moved rotatingly by the four-bar 
mechanism so that accelerations or delays in the move 
ment of the cross-welding jaw do not occur. It is thus 
possible to move the cross-welding jaws basically at any 
desired rotational speed so that signi?cant increases in 
the production speed are possible. - 

Furthermore, the invention is not limited to speci?c 
.-welding methods, it is rather possible to use any desired 
types of welding jaws. A further advantage of the sim 
ple design of the direction of movement of the welding 
jaws is that the feeding of cooling medium is signi? 
cantly simpli?edsince rotations or tiltings of the cross- . 
welding jaws do not occur and since the space for 
movement of the cross-welding jaws is relatively freely 
accessible. 
Due to the universal design capability of the cross 

welding jaw and due to the fact that the sealing time can 
be adjusted as desired, the apparatus of the invention is 
suitable for all commonly used foils. Furthermore, it is 
favorable that a desired welding-jaw pressure can be 
adjusted (manually or automatically), for example, by 
supporting the cross-welding jaw movably or initially 
tensioned on the support in a manner which will be 
described in detail hereinafter. 

Since the technical design of the apparatus is very 
simple and since in particular in the area of the cross 
welding jaws only the four-bar mechanism is needed, 
the, entire arrangement can have very small dimensions. 
Thus, it is also possible to use the sealing station of the 
invention in connection with further supplemental de 
vices, for example with a block-base device. 
A particularly favorable further development of the 

invention provides that the cross-welding jaw is mov~ 
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ably supported on the support. The movement of the 
cross-welding jaw on the support enables the cross 
welding jaw to be moved at a suf?cient contact pressure 
against the opposite cross-welding jaw and to be ini 
tially tensioned and to adjust a suitable welding path. 
Thus, a sufficient bearing on the tubular-bag material is 
assured. 

It is furthermore advantageous according to the in 
vention when the support is designed in the form of a 
plate arranged parallel to the center plane ?xed by the 
centerline of the tube and the cross-welding jaw during 
the welding operation. The plate-like design of the sup 
port, on the one hand, simpli?es the support of the 
cross-welding jaw, on the other hand, it is possible to 
connect the plate at its upper and lower ends directly to 
the four-bar mechanism so that only a small number of 
moved structural parts having a small mass exist. 

In order to assure an even sealing pressure and in 
order to guarantee an even bearing of the cross-welding 
jaw against the tubular-bag material, the invention pro 
vides, as already mentioned, that the cross-welding jawv 
is movable perpendicularly with respect to the support 
and can be tensioned initially in direction of the center 
plane. The initial tension can, for example, be done by 
means of springs, while the mobility of the cross-weld 
ing jaw can be realized by connecting same to bolts 
supported in guideways _on the support plate. It is fur 
thermore, advantageous to measure and manually or 
automatically adjust the contact pressure through sen 
sors. 

It is furthermore particularly advantageous accord 
ing to the invention that additional structural elements, 
for example closing and removing elements, can be 
supported on the support so that in addition a closing 
and removing operation can be carried out. It is hereby 
also particularly advantageous that, due to the move 
ment of the support, exact paths of movement of the 
closing and removing elements are given and the re 
spective time of engagement with the bag material can 
be adjusted as desired. It is thereby possible for the 
closing and removing elements, similar to the cross 
welding jaw, to be supported also perpendicularly with 
respect to the support on the support and to be initially 
tensioned. 

It is possible according to the invention to widely 
vary the four-bar design and to adjust same to the re 
spective needs. Depending on the width of the sealing 
jaw, which can be changed as desired, it is possible to 
provide a parallel guide-bar arrangement on both sides 
of the sealing jaw, namely at the two ends of the sup 
port. It is also possible to support the support on an 
upper parallel guide-bar arrangement and to connect 
same to the lower parallel guide-bar arrangement only 
to guide and align the support. It is thus possible to 
design the support very narrowly and to further reduce 
the moved masses of the arrangement. 
The parallel guide-bar arrangement is driven by pro 

viding same with a crank or crank disk, which can, for 
example, be equipped and can be balanced with balanc 
ing weights. A smooth running of the entire arrange 
ment also at high rotational speeds is thus assured. The 
crank disks can be driven either by operatively connect 
ing them each to a common drive axle or, however, it is 
also possible to connect only the one crank disk, on 
which the parallel guide-bar arrangement is mounted 
and which carries the support, to the drive axle and to 
operatively connect the other crank disk to the ?rst 
crank disk. For a smooth running of the entire arrange 
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4 
ment it is, of course, particularly favorable when the 
crank disks are driven at the same angular speed. 

In order to adjust according to the invention the 
removing path and/or the sealing path and to adjust 
same to the respective requirements, it can be particu 
larly advantageous when the distance of the two axles 
from the center plane of the tubular bag or the distance 
of the outer jaw surface from the fulcrum is changed. 
Thus, a shortening or extending of the path is obtained 
in dependency of a springy support of the cross-welding 
jaw, during which, with the cross-welding jaw moving, 
same rests against the tubular-bag material. 
The apparatus of the invention can be advanta 

geously utilized both in horizontally and also vertically 
operating tubular-bagging machines. 

BRIEF DESCRIPTION OF THE DRAWINGS ' 

The invention will be described hereinafter in con 
nection with exemplary embodiments and the drawings, 
in which: 
FIG. 1 is a schematic side view of the basic principle 

of the cross-sealing station of the invention, 
FIG. 2 is an enlarged, schematic partial view of the 

welding jaw and of the support, 
FIG. 3 is a further schematic side view of the four-bar 

mechanism of the invention, 
FIG. 4 is a further schematic side view of the four-bar 

mechanism, 
FIG. 5 is a schematic cross-sectional view taken 

along the line V—V of FIG. 4, 
FIG. 6 is a schematic side view of a further embodi 

ment of a drive arrangement according to the invention, 
and, 
FIG. 7 are schematic side views of different drive 

arrangements, 
FIG. 8 is a schematic front view of a block-base de 

vice, 
FIG. 9 is a side view of the arrangement shown in 

FIG. 8, 
FIG. 10 is a cross-sectional view corresponding with 

FIG. 5, however, with a pressure-measuring sensor and 
.-a motor-driven jaw-adjusting device, and 

FIG. 11 is a schematic side view of a further embodi 
ment according to the invention for horizontal tubular 
bag machines. 

DETAILED DESCRIPTION 

FIG. 1 illustrates schematically the cross-sealing sta 
tion of the invention. The left half of FIG. 1 shows the 
centerline 5 of the tubular foil or rather the center plane 
8 traveled by a cross-sealing jaw l and the centerline 5 
therefor. The cross-sealing jaw 1 is, as will be discussed 
in detailin connection with FIG. 5, movably supported 
on a support 2 and is initially urged away from the 
support by means of a spring 15. The upper and the 
lower end of the support 2 are each provided with a 
joint 16, 17, to which are hinged an upper parallel 
guide-bar arrangement 3 and a lower parallel guide-bar 
arrangement 4. These in turn are respectively rotatably 
supported on an upper axle 6 and a lower axle 7 so that 
the joint axles of the joints 16 and 17 describe the circu 
lar paths described in FIG. 1, when the support 2 is 
pivotally moved about the axle 6 or 7. The right half of 
the ?gure shows in dashes the position of the cross-seal 
ing jaw 1 when it is swivelled to the rear. 
FIG. 2 illustrates in detail again the design of the 

arrangement schematically illustrated in FIG. 1 and 
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shows in particular that the swivel axles 6, 7 are station 
arily supported. 
FIG. 2 illustrates furthermore schematically a tubular 

bag 18, which is sealed by means of the cross-sealing 
jaw 1. FIG. 2 shows that an upper and a lower closing 
and removing element 9, 10 can also be supported on 
the support 2, which element is also movable relative to 
the support 2 and can be initially tensioned by means of 
springs. Thus, it is possible by means of the closing and 
removing element to stretch and align the material of 
the tubular bag 18 in a conventional manner prior to or 
while the cross-sealing jaw carries out the welding 
operation. It is thereby in particular possible according 
to the invention to select the relative speeds through a 
suitable adjustment of the speed of movement of the 
tubular bag 18 and of the speed of rotation of the cross 
sealing jaw arrangement such that either no relative 
speed exists between the cross-sealing jaw and the tubu 
lar-bag material or that prior to the actual start of the 
welding operation by means of a relative movement, a 
removing effect is caused by the closing and removing 

‘ elements 9, 10. 
FIG. 3 shows again an enlarged detailed illustration 

of the arrangement, from which results in particular the 
circular path 20 of the front contact point 19 of the 
cross-sealing jaw 1. From the illustration according to 
FIG. 3 can be seen furthermore how long the welding 
path 21 is, namely, over which path the cross-sealing 
jaw 1, caused by its movable support on. the support 2, 
is guided on the center plane 8 or rather on the center 
line 5. Furthermore, FIG. 3 shows that through a simple 
change in the distance 22 between the centerline 5 or 
rather the center plane 8 and the plane extending 
through the axles 6, 7 or through a change in the dis— 
tance 45 between the surface of the cross-sealing jaw 
(point 19) and the fulcrums (16, 17), the welding path 21 
can be varied so that an especially simple adjusting of 
the apparatus to different operating conditions is guar 
anteed. FIG. 3 shows furthermore that the two parallel 
guide-bar arrangements 3, 4 are each connected to a 
crank disk 12, 13 or rather a similar element, with the 
crank disks 12, 13 being coupled through a drive 23 
with one another such that the same angular speeds 
result. 
FIG. 4 shows again a schematic side view of the 

arrangement of the invention, from which results the 
drive of the crank disks 12, 13. It is possible to connect 
by means of a rotating drive 24, for example, a chain or 
a toothed belt, a drive axle 14 directly to both the upper 
crank disk 12 and also the lower crank disk 13. FIGS. 6 
and 7 show as an alternative to these drives that all 
modi?cations assure that the same angular speeds about 
the axles 6, 7 result. 
FIG. 5 shows schematically a possible technical em 

bodiment, which is partly already shown in FIG. 4. The 
support 2 is thereby constructed in the form of a narrow 
beam and is connected to connecting guide bars 11, 
which in turn are operatively connected to the lower 
parallel guide-bar arrangement 4. As is shown in FIG. 5, 
the connecting guide bars 11 are mounted on the ends of 
the support 2. The connecting guide bars 11 are, as this 
can also be seen in FIG. 5, connected to the respective 
crank disks 12 (or 13) by the suitable parallel guide-bar 
arrangements 3, 4 so that these can be rotated about the 
axles 6, 7. The housing and the respective supports will 
not be described in detail because the man skilled in the 
art is familiar with those based on his technical knowl' 
edge. One toothed-belt or chain sprocket 25 is fastened 
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6 
to each of the free ends of the axles 6, 7, which toothed 
belt or chain sprocket is connected to a further toothed 
belt or chain sprocket 27 by a toothed-belt or chain 26 
or a similar drive element, which sprocket 27 in turn is 
supported on the drive axle 14. The drive takes place 
through a further in between gearing 28 and a drive 
motor 29. The gears 49 transfer the respective rotary 
movement onto the oppositely lying four-joint mecha 
nism (not illustrated here) with the opposed cross-seal 
ing jaw(s). 
The movable support of the cross-sealing jaw 1 on 

the support 2 is realized by fastening bolts 30 to the 
cross-sealing jaw 1, which bolts are each movably sup 
ported in ‘a guideway 31 on the support 2. The initial 
tension of the cross-sealing jaw 1 is done through the 
already described spring 15. ‘ I 

FIGS. 8 and 9 illustrate detailed views of the block 
base device to be used according to the invention. Ref 
erence numeral 32 identi?es the tubular foil in FIGS. 8 
and 9. A mounting plate 33 exists below or rather at the 
lower end of the device, on which mounting plate 33 
are mounted buffers 34. A cage 35 is supported above 
the buffers 34, which cage is used to receive‘ the block 
base bag 36. The illustration according to FIG. 8 shows 
the turned bottom seam 37. The device has furthermore 
in a conventional manner upper jaw carriers 38 which 
correspond with the supports 2 according to the above 
described exemplary embodiments. The cross-sealing 
jaws 1 are supported on the supports 2. An air cooling 
system 39 and a block-base pin 40, which is also shown 
in the side view of FIG. 9, exists furthermore above the 
cross-sealing jaws 1. The drive is done through a guide 
roller 41, which runs on a cam 42. A side-folding rod 44 
is, aside from the block-base pin 40, also supported on a 
holder 43. The side-folding rod 44 is used to create in a 
conventional manner a side fold. The block-base device 
corresponds to the known state of the art and its opera 
tion does therefore not need to be described in detail. It 
is important according to the invention that the device, 
due to the low structural height of the cross-sealing 
station and the arrangement of the cross-sealing jaws, 
:can be inserted in known machines below the machines. 

FIG. 10 illustrates schematically an expanded em 
bodiment of the design of FIG. 5. The sealing pressure 
is here adjusted and measured with the help of a mea 
suring sensor 46, 47 having both a sensor 46 and a drive 
47 to adjust the pressure. The welding path 21 is fur 
thermore adjusted by the drive 48. With this design, it is 
possible to achieve an automatic sealing-pressure and 
sealing-path adjustment. 
FIG. 11 illustrates the use of an apparatus of the 

invention in a horizontally operating packaging ma 
chine. It is advantageous here to arrange several pairs of 
cross-sealing jaws 1 one behind the other, thus signi? 
cantly increasing the output. The foil 32 envelopes the 
product 50 to be packaged and already arranged in 
de?ned intervals. The foil is ?rst longitudinally welded 
to form a tube and is thereafter cross-welded by means 
of cross-sealing jaws 1. The packaged bags 51 are oon~ 
tinuously discharged. Thus, the operation corresponds 
with the vertical design, with the difference that the 
connecting guide bars 11 are here also horizontally 
arranged. ' 

The invention is not to be limited to the illustrated 
exemplary embodiments, rather many possibilities for 
modi?cations within the scope of the invention result 
for the man skilled in the art. 
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The embodiment of the invention in which an exclu 
sive property or privilege is claimed are de?ned as 
follows: 

1. In an apparatus for the forming, ?lling and closing 
of bags made from a heat-scalable sheet utilizing means 
for forming a tube out of said sheet, a ?lling mechanism 
and a cross-sealing station, which includes at least two 
cyclically movable cross-sealing jaw means arranged on 
opposite sides of a vertically extending central axis on 
the apparatus for the tube, the improvement wherein 
each cross-sealing jaw means includes a pair of verti 
cally spaced, synchronously driven, rotary drive mem 
bers rotatable about vertically spaced and parallel axes, 
each rotary drive member having a connection means 
thereon spaced radially outwardly from said axes there 
for, a support member connected to and extending be 

, tween said connecting means on each said rotary drive 
member, the theoretical lines extending between (1) said 
spaced and parallel axies, (2) each of said axes and a 
respective one of said connection means, and (3) each. 
connection means, de?ning a parallelogram, the thoreti 
cal line extending between said connection means al 
ways remaining parallel to the theoretical line extend 
ing between said axes and said central axis of the tube, 
wherein each cross-sealing jaw means further includes a 
cross-sealing jaw reciprocally movably supported on 
said support member for horizontal movement in a 
direction that is always perpendicular to said theoretical 
line extending between said spaced and parallel axes, 
and wherein resilient means is provided on said support 
member for elastically yieldably urging said cross-seal 
ing jaw reciprocally movably supported on said support 
member for horizontal movement in a direction that is 
always perpendicular to said theoretical line extending 
between said spaced and parallel axes, and wherein 
resilient means is provided on said support member for 
elastically yieldably urging said cross-sealing jaw in said 
direction perpendicular to said theoretical line extend 
ing between said spaced and parallel axes toward said 
central axis of the tube so that when said cross-sealing 
jaw of each cross-sealing jaw means engages the tube on 
opposite sides of said central axis of the tube, said resil 
ient means will yield as a space between said central 
axes and said support member decreases while effec 
tively clamping said tube therebetween to facilitate the 
forming of a cross seal in the tube. 

2. The apparatus according to claim 1, wherein the 
cross-sealing jaw is supported substantially centrally on 
said support member and wherein on both sides of the 
cross-sealing jaw there are reciprocally, movably ar 
ranged, in a direction parallel to the direction of move 
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8 
ment of said cross-sealing jaw, closing and removign 
elements on said support member. 

3. The apparatus according to claim 2, wherein said 
closing and removing elements include a further resil 
ient means for elastically yieldably urging said closing 
and removing elements toward said central axis of the 
tube so that when said closing and removign elements 
engages the tube on opposite sides of said central axis of 
the tube, said further resilient means will yield as said 
space between said central axis and said support mem 
ber decreases. _ 

4. The apparatus according to claim 1, wherein each 
said rotary drive member is de?ned by at least one of an 
elongated crank arm and a crank disk. 

5. The apparatus according to claim 4, wherein said at 
least oen of said crank arms and said crank disks are 
operatively connected to a common drive axle. 

6. The apparatus according to claim 4, wherein said at 
least one of said crank arms and said crank disks of one 
rotary drive member is operatively connected to a drive 
axle and to at least one of said crank arms and said crank 
disks of the other rotary drive member. 

7. The apparatus according to claim 4, wherein each 
of said rotary drive members are crank disks, and 
wherein said crank disks are driven at the same angular 
speed. 

8. The apparatus according to claim 1, wherein said 
support member is moved in a sinusoidal movement 
perpendicularly with respect to the theoretical line 
extending between said axes of said rotary drive mem 
bers. 

9. The apparatus according to claim 1, wherein a 
length of a path during which said cross-sealing jaws 
clamp said tube therebetween is adjustable by changing 
said spacing of said axes from said central axis. 

10. The apparatus according to claim 1, wherein the 
cross-sealing station is followed by a block-base station. 

11. The apparatus according to claim 1, wherein a 
measuring sensor is oriented between said cross-sealing 
jaw and said support member to determine a clamping 
pressure of said cross-sealing jaws on said tube. 

12. The apparatus according to claim 1, wherein said 
='cross-sealing jaw means includes an adjusting means for 
adjusting a position of said cross-sealing jaw relative to 
said support member. 

13. The apparatus according to claim 12, wherein said 
adjusting means also effects an adjusting of a clamping 
pressure of said cross-sealing jaws on said tube. 

14. The apparatus according to claim 1, wherein a 
length of a path during which said cross-sealing jaws 
clamp said tube therebetween is adjustable by changing 
a spacing between said axes from said support member. 

‘ i t t 4 



UNITED/STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 
PATENT N0. 5,191,750 

DATED March 9 , 1993 

INVENTOMS) : Roman KAMMLER 

It is ceni?ad that error appears in the above-identi?ed patent and that said Letters Patent is hereby 
contctedasmown below: 

Column 7, line 19; change "axies" to -——axes——-. 

line 21; delete "thoreti—". 

line 22; change "cal" to --—theoretical—-—. 

line 33; delete "reciprocally movably supported on 

said support". 

line 34: delete in its entirety. 

line 35; [delete in its entirety. 

line 36; delete in its entirety. 

line 37; delete in its entirety. 

line 38; delete "elastically yieldably urging said 
cross-sealing jaw". 

Column 8, line 1; change "removign" to -——removing---. 

line 7; change "removign" to -—-removing——-'. 
line 16; change "oen" to ---one—--. 

Signed and Sealed this 

Sixteenth Day of November, 1993 

6% Wu 
BRUCE LEHMAN 

Arrest: 

Arresting O?icer Commissioner of Parents and Trademarks 


